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SUMMARY
The gradualunveilingof the spectre of "Lyme disease" or "Lymeborreliosis" traces back
to the perseverance of two mothers in the village of Lyme, Connecticut, USA, who in
1 9 75 drew attention to an epidemic of arthritis in children in their village. Epidemiologic
studies made it clear that the diseasernostlikelywas of infectious origin andtÍansmitted
by a tick bite. AÍter the discovery of infection of the ticks by a spirochaete of genus
Borrelia, it became apparent hat the arthritis was caused by inÍection with this microbe,
Iater named Borrelia burgdorferi after its discoverer Burgdorfer.
On tlre basis of observed reiations between "Lyrne disease" and other disease manifes-
tations, a spectÍa of "Lyme disease" gradually developed.
Chapter 2 provides an overview of the history of "Lyme disease", of the epidemiology
and aetiology and oÍ the different stages of the disease with the different clinical
manifestations. Diseases like "Erythema chronicum migïans", " Lymphadenosis benigna
cutis", "Bannwarth's syndrome" and "Acrodermatitis chronica atrophicans " were aII
recognized as a manifestation of Lyme borreliosis after the discovery of the spirochaetal
nature of the disease and the cultivation of the microbe. B. burgdorferi can be divided
in three genetic types:B . burgdorferi sensu stricto, B. burgdorteri gafinii andthird group
narned Borrelia burgdorfi Afzelius. These different genetic types aÍe respectively
associated with arthritis, neuroborreliosis and acrodermatitis chronica atrophicans.
Only B. burgdorferi sensu stricto is found in the United States, in Europe all3 types of
Borrelia strains are present.
Silver impregnation methods are routinely employed to demonstrate spirochaetes in
tissue samples. Because the organisms maybe sparse, amodificationof silverimpregnation
was developed with a better contrast.
Chapter 3 and 4 describe the staining and detectingof B. burgdorfeilinthe tissue by the
Bosma-Steiner staining, a short-time high-concentrate silver impregnation method
preceded by treatment of the slides with amylase. The spirochaetes show coiled,
undulating, and long elongatedforms. TheBosma-steiner stairungappear more sensitive
when compared to results published for other silver impregnation methods.
DemonstrationofB. bwgdorferiinlymphvesselsandtheCsFofpatientswithBannwarth's
syndrome has not been reported before.
Cardiac involvement is reported in chapter 5. The most troublesome manifestations of
cardiac disease are the several degrees of atrioventricular block. Right ventricular
biopsies of these patients showed myocardial and subendocardial infiltrates consisting
oÍ lymphocytes, histiocytes and plasma cells. Silver staining reveals spirochaetes
characteristíc of B, burgdo{eri near and in the in{iltrates. In one patient single fibre
necrosis was seen in the myocardium (chapter 5a). In chapter 5b a patient is reported
dying suddenly while being hospitalízed for suspected Lyme disease. Un autopsy
showed cardiac conducting system involvement with necrosis oÍ associated muscle
fibres in the sinoatrial node.
In the last part of this chapter (5c) we report a patient with pericarditis. B, burgdorferi
could be identified in the pericardial fluid by a monoclonal antibody method, the
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immunogold-silver staining and by direct immunofluorescence using a serum of a
patient with proven Lyrne disease.
Involvement of skeletal muscles is relatively rare in Lyme-disease. In chapter 6 eight
patients are described with myositis. Muscle biopsies showed a focal nodular myositis
with perivascular and perimysial lymphohistiocytic and plasmacellular infiltrate.
Degeneration of sorne muscle fibres was present near the inflarnmatory infiltrates. Only
few spirochaetes weïe found. The predorninance of B-cells and T-cells with helper
phenotype suggests thepossibilitythatthe degenerationof the musclefibres is mediated
via a humoral immune mechanism.
A study of acrodermatitis chronica atrophicans is reported in chapter 7. Special
attention was given to changes in the elastic tissue and elastin plexus of the skin, to the
nurnber of spirochaetes as detected by silver impregnation and to ultïastructural
changes. Loss of elasticity oÍ the skin appeared to coincide with the disappearance oÍ the
elastin plexus consisting of oxytalan fibres and the elaunin plexus. Quantification oÍ
spirochaetes revealed that they were especially rare in atrophic skin areas ancl easier to
find in inÍiltrative and nodular lesions. Ultrastructural studies showed not only
degeneration oÍ collagen and elastic fibres, but also of nerve fibres. Again the scarcity of
rnicroorganisns in relation to the extent of the tissue damage is striking.
Chapter 8 {ocuses on review of the histopathologic maniÍestations of Lyrne borreliosis.
The disease starts with a typical skin lesion: Erytherna chronicum migrans. The second
stage is characterized by organ involvement, especially conducting disorders of the heart
and meningoradiculitis. The main manifestations of the third stage are arthritis,
acrodermatitis chronica atrophicans, chronic encephalitis and peripheral neuropathy.
Borrelia bttrgdorferi seerns to cause direct tissue damage or to provoke immune
mechanisms resulting in inflammation with focal necrosis, but diffuse involvement of
an organ may occur. The inflammatory inÍiltrate in stage I and II, consists predominantly
of lymphocytes usually localized around blood vessels and in the interstitiurn/ neutrophrls
seem to occur in recent onset of the disease (ECM) and in acute exaceïbations (hepatitis
and arthritis ). Large atypical cells, resembling Reed-Sternberg cells can be found in active
germinal centers of Borrelial lymphocytoma. Plasrna cells and sornetilnes fibrosis are
feertures of third stage. There exist relative few staining techniques by which B . burgdorf eri
may be demonstrated. The Bosrnir-Steiner method provides a high contrast between
positive staining spirochaetes and a negativebackground. Those usingirnrnunohistology
with antibodies are of course more speciÍic. The microorganisms are generally sparse ilnd
they rnay be difficult to find in the tissue. In sorne lesions they have not been
dernonstrated so far.
From these studies, that especially concerned skeletal and cardiac muscular tissue and
skin, it is quit clear that histopathological changes in Lyrne disease usually consist of
nonspecific infiammation which is accorrrpanied by tissue destruction. The possibility
of underlyin gB. bttrgdorferi infection can be suspectedwhen the pathoiogist is acquainted
with the different manifestations of Lyme disease or when he or she is alerted to the
possibility on the basis of adequate clinical information. Because the microorganisms
are toxic or (humorally) irnrnune mediated tissue damage is a possibility. Recovery, even
of chronic disease, after antibiotic treatment demonstrates however, that the presence
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